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very tedious. In order to avoid this interruption of work many devices have been designed for charging and emptying the mixing drum, while revolving, from its flat end walls, one or both being provided with openings, and the drum being rotated by the toothed-ring gearing mentioned above. For instance, for charging the apparatus a funnel-like hopper is placed at its side, its bent neck reaching through the center opening in one of the flat sides, into the interior of the rotating drum; for removing the finished mixture, an inclined chute or trough suitably supported outside the drum and wide open at its top is pushed with its closed end through the center opening in the opposite flat side into the interior of the drum nearly through its whole length. Scoop-shaped lifting plates serve to drop the material raised thereby, when the drum rotates, into the inclined chute, from the open end of which outside the drum the mass slides into the receptacle intended to collect it. In another arrangement the drum is charged in the same way through the center opening in one sidewall, while it is emptied through the completely open opposite end which is closed by means of a suitable cover during the mixing operation; for quickly removing the finished mixture the interior of the drum, is provided with inclined plates or spiral rings or blades so arranged as to act like a screw conveyer and thus drive the material towards and out of the uncovered end.
The drum mixer is used on a large scale for mixing grain, flour, seeds, fertilizers, ores, etc., etc. The mixing cylinder forms the rotary body of the modern continuous driers for moist grain, seeds, sand, clay, chalk, graphite, roots, pyrites, pigments, chemicals and similar materials which, by being continually intermingled, are uniformly dried. A rotary drum, when closed and heated from the outside, serves for mixing and evenly roasting coffee, cacao beans, chicory, etc., and, when provided with openings in its flat sides and fired, for roasting ores, minerals, etc., and to fuse the ingredients in the Le Blanc soda process, for cements, etc., in all cases equalizing the temperature of and reaction in the roasting or melting mixture.
The tumble-box mixer consists of a long receptacle, containing the substances to be mixed, carried on trunnions fixed to its long sides. The receptacle may be round, square or polygonal in cross-section; its ends are flat, preferably in a plane vertical to its long axis. One end is closed, while the other end is open, but provided with a tightly closing lid. For efficient work the box must not be filled above one-sixth to one-fifth of its length. The box is charged when upright; the lid is then tightly put on, and the box slowly revolved, making about 12 to 25 r.p.m. When the end containing the materials to be mixed moves upwards, they slide gradually down along that side wall which at the moment is in the lower position, to the opposite end, and are thus turned over, the upper layer becoming the lower one, while, as their movement is slanting, both layers will also more or less intermingle. The mixture is fully turned over twice during each full rotation, and, when finished, discharged by opening the cover and tilting the box. This tumble box mixes small quantities, say 30 to 40 lb., of dry colors, chemicals, drugs, powders, etc., very well, but I have never seen it used on a large commercial scale.
Continuous mixing machines are sometimes used when very large quantities of powdery products, for instance different kinds of cereal flour, the materials for self-raising flour, baking, face and tooth powders, etc., are to be mixed in a short time at lowest possible costs.
The mixing wheel, shown in Fig. 23, is an old device used in European mills. It is arranged underneath an opening in the ceiling of the chamber in which the flour mixture is collected. A indicates the chamber, a its ceiling, ai the opening